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1. 

FOOTWEAR SOLE 

this invention relat^^ij to .wles for footwear. 
n\o invention provides means for regulating the 
rctational moveiwent, or twist, between the forefoot 
and rear foot poitione of a solo whilst providing 
longitudinal stiffrjeefe of the sole^ when ^n article 
of footacoar incorporating the sole is in uso. 

The invention ig especially aSvantageoufi for 
wee in sports and c^eual footwear, for example training 
«?hoeSr running and other athletic shoes, racket and 
fieJd game shoes, and plimfiollB, but may be useful 
also in other types of footwear. 

According to the present invention there is 
provided a soIq for footwear, wherein the sole 
incorporates a cruciate tension member located 
piredoiDinantiy between the forefoot and rearfoot portions 
of the sole, the getneraJ. directions of the Linear 
elements of the craeiform being oblique in relation 
to the longitudinal ^xie of the gole, and the position 
at which the linear elements of the cr ucifprm intearsect 
being substantial ly in the shank portion oi the isoie. 

It i^ found that, by means o£ such a tension 
ra^mb^sr, it Ib possible to provide an advantageouely 
controlled restraining farce on the twisting of th^ 
sole which frequently tenda to occur in use, especially 
for sports and plgy ussage, without detriment to the 
desired longitudinal f lexibilityAtif fness of the solc- 

The tension member cruciform typically is oriented 
obliquely to the longitudinal axis oi: the ROi.e. i e 
it has a general *y.^ configuration as opposed to a 
configuration in relation to the sole length. 
It U essentially a single cruciform, i e * it is not 
part of a grid pattern of sitKiilqr tirueif orms . 

The linear eleitientK of the cruciform need not 
be orthogonal at the ciruciform intersect* Suitably 
the intersection angles facing forwardly and rearward ly 
are up to 90^ preferably acute, and the laterally 
facing angles are at Jeest 90% preferably obtuse. 
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thti T&Qtwnrd outside tjd^e and thn forward inside edge 
of t)i€ sole is designed to provide a greater dogroa 
of torgional stiffness ox" sole twist-restraint b^tw^en 
its ends than that of the other element. 

At least one of the elements may extend to at 
least ojn^ of th6 lat^raJ edges of tKe sole, preferably 
the outside edg&, and ttiDy h& continued jlti the sldevall 
of the sole. 

Tn one puefei^red embodiment, one of the elements 
extends from the outsi<3ie edge of the sole adjacent 
to the heel portion towards the medial inside edge 
of the sole behind the forefoot f lox area and may extend 
completely to the medial inside edge. The oLhor element 
may extend from a position near to the inside edge 
of the fiole adjacent to the heel portion towards the 
ui^dial outside edge of the sole behind the forefoot 
flex area and may extend completely to the medial 
outside ed9e« 

The tenssion ERember may be incorporated only in 
the outsole^ or in both the outsole and mid^ale, ov 
only in the midsole^ if desired in association with 
an appropriate cut-away feature in the outsole throucfh 
which the member would be visible. The member elemftnta 
may be 5\ib8tantially viniplanar with the sole or at: 
least one the eileinents may interisect the general 

plane of the isole especial J.y when the tension member 
is incorpoirated at .lea&t partially in the snidsole. 

Preferably the tenef.on inember does not project 
signi£it:antly outwardly of the suxface plane of the 
outsole since Kuch projection coul.d be uncomfortable 
Lo Lhe y;oarer. 

The tension meinbor may bo produced simultaneously 
daring moulding of the sole. Alternatively, the tension 
member or the elements thereof may be' produced 
separat.ely and then attached into the sole, for instance 
by bonding* 

The xn^iin body of the outsole may be of a rubber 
niat&rial normally employed for outsoles of sports shoes 
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and the like; Cor instance a material bafeed on a blend 
of synthetic and natural rubber. 

When the tension laemhcir is formed a& an integral 
part of, and of the same material as, the shartk portion 
of th$ eoler ei5p€cially the outsole* such m when the 
tension irieinber is formed during moulding of the soler 
the thickness of the shank portion area adjacent to 
at least the central part o£ the mei%ib$r Bhould be less 
than the thickness of the tension member in order to 
allow the meitibor to exert its requisite effect. 
Suitably this thinner are*i is embodied as a 'depressed 
areas i e an area of the eh^^nk povtion having a surface 
level belov? that of a AabstantiaL part, usually a major 
part, of the tension member* The peripheral shape 
acid dimensions of the depressed area tci^y be vatiou^r 
provided that they aro sufficient to enable the tension 
member to exert the required twist-restraining foirce. 
The peripheral shape rtiay b$ fiuhi^tantially polygonal 
(e g quadrilateral) or curved (e 9 circulaiTr elliptical 
or undulated) or a combination thereof. The depth 
o£ the area below the surface level of the tension 
member may be uniform throughout the area or it may 
vary/ for instance the depth may left^sen, i e taper, 
towards at least part of the area perimetea:, example 
of a suitable depth is about 4 to 5 juiliimetres, for 
an adult's shoe sole of average sizcr at least 
iramediately adJacQnt to the tension member » 

When the tension tiQexnber elements are of different 
material to that of the shank portion incorporating 
the tension mecRber, a depressed area may not ht> 
necessary* Such tension member elements may be of 
organic poly^meric in^jterial* ExajTiplee of polymers which 
may be empioyod for the elements are thermoplaHtic; 
polyester elastomers, for instance that available under 
the trade nawe 'Hytrel', and thermofeet plasticii eiich 
as aromatic polyasiddcs, Cor instance that available 
under the trade name 'Kevlar^. A blend of polymers 
may be employed, for instance a blend of one of the 
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af oremcntioflfed polymera with a rubber whith may be 
a rubber etnplcyed in the main body of thfe eole. If 
desired, at lea$t erne ot the tension member i^leiaents 
may comprisG a ct^lourecl core of material having the 
requisite torsional stiffness encased by a clear 
plastics mater ial* One example of a suitable casing 
plastics material is that available under the trade 
name *nucr$]J , 

The outsole uiay havo surf^ic:© features such as 
studs, channels^ ridges, etc, which frequQutiy are 
included to confer properties such as grip, wear 
resietance, flexibilityi appearance, «tc» 

The invention is illastratcd, by way of example 
only/ in the accoiapanying drawings, Piyurea ). to 3, 
which arc diagratttin^tic representations o£ a right- f pot 
sole. 

Figure 1 $how& a schematic plan view 
representation of the linear elements AEC and DBB of 
a cruciatQ tension membei; in accordance with the 
invention, being the cruciform intersect^ inside 
a footwear sole outline. itt the representation, the 
angles hhD and CBE are aoute gnd the angles ABE and 
CBD are* obtuse. Prefer ably , the element AfiiC has a 
torsional sti^frjees between its ends A and C »rhich 
is greater than the torsional stiffness between the 
ends D and E of element 1>DE. 

Figure 2 ehovfs a bottom plan view o£ an embodiment 
of a sole incorporating a cruciate tentsicn member^ 
in accordance with the invention, and Figure 3 Bho^fa 
3. T eft-hand side view of the sole of i-'iguro 2. 

with reference to Pigui'ee 2 and 3, the sole 
comprisos an ovitsole of raouldQd rubber maherig.l 
incorporating a cruciate tension member (1) consisting 
of two linear elements (2,3) having a ribbed surface 
pattern- One of the elements (2) is thicker than the 
oth«i: element (2)^ to confer a greater tensilo stiffness 
on that element (2)* Both elementB extend completely 
to the outside edge (4) of the sole and are shown to 
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terminate at cvri-^apo^iding pattern^? (S,6) in the sole 
sidewall (Pigxire 3)- The central major part of thQ 
tension cnembei: (1) is auirrounded by a dcprcasQd area 
(7) having a perimeter {8). The depth of tho aurfaoa 
of the depressed area {1] below the surface itivel of 
the tension member (1} is gubstantially uniform 
throughout the area (7) and may be about 4 mm* 

Either or both o£ the elemertts {2r^) may be 
lengthened to teritiinat^ Ae-^r to thf* inside edge (12) 
of the sole, if desired* 

The illustrated sole has forefoot fleac bar$ 
cOTprising grooves (9), positioned approximately ^ufit 
behind the joint of the metatarsus with the phalanges 
of the right foot of a wearer of footwear having the 
sole* The illustrated sole also has other surface 
profile patterned areas ■ providing enhanced 
wear-resistanoG (LO) and grip (11)^ It will be 
appreciated that the illustrated surface patterns are 
shown merely by way of cxampl<> and are not essential 
to the invention ^ 
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ThB embodimems of tho mv«rtjon \n which an exclusive property qr 
priyif«gB Is daimed are d&fined as -follows* 

T. Footwear solo having 3 main body portion caitiprrsinfl 6 forefoot 
poftian^ a shank portion, a rearfoot pnrtron anij a psripharal stdewail; 
said SDlfl incorporating a cruciate tension momber tacated prodominantly 
between the forefbiot and wrfoat portions of the soioi 
said cruciate tensEon momtwr bafng 3 crucifar nt comprising two Interssciing 
llnaar e^amaots each of which aictend* batwiaen the forefoot and rearfoot 
portions of tha sola; 

the general diroctions of the linear eJemante of the cruciform being oblique 
In relation to th« longitudinaP a?(» of the 9Qle; 

the pomtion at whfch the linear f-ieinants of thd ctuoifcm Intarsaot being 
substantially m th$ sharik portion of tha &cld; ^r^ 
each of the flnaar alementa of the crvoiforcn he« a torsional sti'ffrefis 
selected to provide a restraining force on twisting of the sola when er) 
article of footwear incorporeting the sole ia in uae by a wearer, 

2. Sole according to Ctotm 1 wherein the tension mamtifif comprises a 
linear element dl reded betwean the reanMard oMtsideedge and the forward 
inside edse of tjha sole which ie deeignad to provide a greater dd^a of 
torsional etiffnass between it^ ends then 1het of tha other Hnear elament. 

3. Sole according 10 Claim 1 wherelri the taneion member Is located 
ftubstantiaiiv between the heal portion of the end the area of tha 
forefoot portion of t^e soJe which corresponds with a position just behind 
the joint of tha rretatarsua wrth the phaiangfis of the foot of a wearer of an 
article of footwear incorporating the sole. 

4. Sole eocordlpg to Claim 1, 2 or 3 wherein et least ana of tha linear 
elamante of the tension tnemher extends from a position adjecent to the 
heefl portion of the ftoler 

5. Solo eccordJng to aelm 1, 2 or 3 wharain the angles of Intersection 
of the irnesf elemontc facing f<if wardly end f«arwardly of tha sole are acute 
and the angles of intafseotion of the linear elements fiiclng IsierallY of the 
soAb are obtuse. 
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6. Sole acooRtlng to ClaFm 1, 2 or a wherein the Inwrsectian of the 
ilnaar elements oocura in the mld«o thinJ of lh« width cH the boI* In the 
ihark porttan. 

7. Sole according to Otm 1 , 2 or 3 vtitiarein the tension number is of 
Integral construction. 

a. Sole acQording to Ciafm l. 2 or 3 wherein the tension member 
comprises soparstv linear elementa. 

d. Sola accordlnfl to Claim 1. 2 or 3 wherein OM oJ tJ» nneer elamonw 
extBtids fWiri the outside edge of the sole adjacent to the heel poftior* 
towarde the losltfe edge of the sola behind the area ot the forefoot portion 
qf the sQte *vtifch corresponds wtth a posWon m bshlnd the jtwat of the 
metatarsus wrth the phalanges of the foot of a wearer of an eiticle of 
fooiwaaf intsorporetlnfl the sole, and the other llneei elenwnt extend* from 
a poiitton neer «> the Inside odaa of the «ole adjaceitt to the heel portion to 
the outside edge of the salt behind said area ai the fafefoot ponton. 
10- Sofe BCCOixfIng to Clelm 1, 2 or 3 wherein at ieeat one of the (Inear 
elements woflnfla to at least one of the lateral 9im of the sole and l> 
continued In the sidewall of the sole. 

11. Sole aecordmg to Claim l. 2 or 3 wherein the tension memh«r la 
incorpcHBWd at least pertly In the outsote. 

1 2< Sole accordina W Claim 1 , 2 or 3 whE/sin tenslorv member Is 
Incorporated at l^st twrtW in the midsole, 

13. Sola according to Claiffli . 2 or 3 wherein the tenaton member doee 
not project significantly oulwaidiy of the aurface plane of the outsola. 
1 Sole according to Claim 1. 2 or 3 wherein at least one of the linear 
eiomenie of the tewion member hee e ribbed wrface prolila l«>9itud.nelly 
of tne element. 

IS. sole accordina to Claim 1 , 2 or 3 ^^her«1n at IWlst one of the iCnear 
eienvent* of th« t«n«Jon member has a decree a\ Bnear eurveturo. 
,6 Sole according to Claim 1. 2 or 3 whaiiHn the ten.ion cmember .e 
formed as an Integrel part of lha ahank portion of the o.taole and whe^m 
at taaet the cenirel p?rt of the teneion meniber la surrounded by an area 
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having t Iciwer $urfi£09 level. 

1 7. Sc^Jii oocor<iing to Claim 1, 2 or 3 wherein at l^^nt ona oi tno fln«ar 
etBrn^nts of tha tension mtimbar compfisss a matcrisl which Is different to 
that of th9 main tody of the «oi9, 

1 8. 5ol» aooording to Oainn 1 , 2 or 3 whareln-at least ono af th« linE^r 
efBrnants cOiYlprfsaa 8 iioloured ccira of matarial having the raquiaite tgrsjotial 
^tlffndfis encesed by a claar plastics nrti&tQrIat. 

19. Article of footwear having a sols according to Cioirn 1, Z or 3. 

20. S|i>oita shoe having a sola aooortftne (o Claim 1, 2 or 3. 




ABSTRACT 
FOOTWEAR SOLE 
A footwear sole incorporates a cruciate tension 
member io<±ate<3 predominantLy between the forefoot and 
xearfoot portions of the sole, the general directions 
of -the linear elements of the cruciform being oblique 
in relation to the longitadinal axis of the sole, and 
the poSitiOfX at which the linear elements of the 
cruciforjn intersect being substantially in the ahanV. 
portion of the sole* The tension jftember provides a 
restraining force on the twisting of the. sole which 
frequently tends to occur in user especially in sports 
and play usage, without detriment to the longitudinal 
flexibility/etif f«ee^ of the solfi. 
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ABSTRACT: 

A footwear sole incorporates a cruciate tension member located predominantly between the 
forefoot and rearfoot portions of the sole, the general directions of the linear elements of the 
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cruciform being oblique in relation to the longitudinal axis of the sole, and the position at which 
the linear elements of the cruciform intersect being substantially in the shank portion of the 
sole. The tension member provides a restraining force on the twisting of the sole which 
frequently tends to occur In use, especially in sports and play usage, without detriment to the 
longitudinal flexibility/stiffness of the sole. 
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